INTRODUCTION
Recent advances in diagnostic imaging procedures have facilitated early detection of metastatic liver cancer. However, there are only a few patients in whom radical hepatectomy is possible. In many patients, metastatic liver cancer is detected as multiple cancer or a portion of systemic metastasis. Therefore, to prolong survival and improve the quality of life (QOL), multidisciplinary treatment is performed. To achieve potentiation of chemotherapy and improve the QOL, we inserted a catheter into the hepatic artery of patients in whom metastatic liver cancer was considered to be a prognostic factor, and administered hepatic arterial infusion chemotherapy using a subcutaneously implanted arterial infusion instrument (reservoir). In this study, we examined the effects of hepatic arterial infusion chemotherapy with a reservoir and complications.
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PATIENTS AND METHODS
Of 81 patients who received hepatic arterial infusion chemotherapy with a reservoir at the Department of Surgery, Public Fujioka General Hospital between January 1989 and March 1999, this study included 56 patients with metastatic liver cancer. Hepatic arterial infusion chemotherapy with a reservoir was indicated for patients in whom hepatic metastatic foci were considered to be an important prognostic factor excluding patients with cancerous peritonitis. A 5 Fr or 6 Fr Anthron indwelling catheter (Tohre Medical) was used. A Bard Port reservoir (Bard Inc.) was used. Concerning the insertion method, a catheter was inserted through the gastroduodenal artery during laparotomy, and the end of the catheter was fixed in the hepatic artery. Percutaneously, a catheter was inserted into the hepatic artery via the femoral artery. Concerning the administration method, 1000 to 1500mg/body of 5-FU was administered every week to patients with liver metastasis from colorectal cancer. Furthermore, 250mg/qw of 5-FU, 2 mg/2qw of MMC and 45mg/ 4qw of EPI were administered to patients with liver metastases from gastric cancer, gallbladder cancer, pancreatic cancer, breast cancer and others, if possible. Results were compared among a group receiving hepatic arterial infusion chemotherapy with a reservoir (hepatic arterial infusion group), a group receiving systemic chemotherapy for liver metastasis during the same period (systemic chemotherapy group) and an untreated group. The cumulative survival rates were compared using Kaplan-Meier's method.
RESULTS
Patients background : In 56 patients with metastatic liver cancer (28 males, 28 females), hepatic arterial infusion chemotherapy with a reservoir was administered between January 1989 and March 1999. Patient ages ranged from 40 to 83 years, with a mean of 64.1 years. In these patients with metastatic liver cancer, primary foci consisted of colorectal cancer in 34 patients, gastric cancer in 8 patients, gallbladder cancer in 4 patients, breast cancer in 4 patients, gastroduodenal leiomyosarcoma in 2 patients, pancreatic cancer in 1 patient, bile duct cancer in 1 patient, ampullary carcinoma in 1 patient and ovarian cancer in 1 patient (Table 1) . Thirty-one patients had simultaneous liver metastases, while 25 patients had metachronal liver metastases. Concerning the insertion method, the catheter was inserted during laparotomy in 25 patients, and percutaneously inserted through the femoral artery in 31 patients. (Table 2) . Treatment response : Using the criteria for direct response to chemotherapy for solid cancer, response was evaluated by computed tomography (CT). CR, PR, NC and PD were achieved in 3 patients (7.1%), 12 patients (28.6%), 11 patients (26.2%) and 16 patients (38.1%) in the hepatic arterial infusion group, respectively. The response rate was 35.7%. The response rate including NC was 61.9% (Table 3) . Prognosis : In the hepatic arterial infusion group, the longest survival was 1181 days. The mean survival was 421.1 days. Furthermore, in the hepatic arterial infusion group, the mean survival was 600.1 days in patients with CR or PR and 334.9 days in patients with PD or NC. In the systemic chemotherapy group, the longest survival was 1173 days, with a mean of 218.1 days. In the untreated group, the longest survival was 330 days, with a mean of 97.6 days (Table 4 ). In the hepatic arterial infusion group, 1-year, 2-year and 3-year cumulative survival rates were 59%, 23% and Table 1 . Primary tumor of the liver metastases. 8 %, respectively. In the systemic chemotherapy group, 1-year, 2-year and 3-year cumulative survival rates were 16%, 8 % and 2 %, respectively. In the untreated group, none of the patients achieved 1-year survival (Fig. 1) . Furthermore, in the hepatic arterial infusion group, 1-year, 2-year and 3-year cumulative survival rates were 91%, 45% and 18% in patients with CR or PR as well as 41%, 12% and 4 % in patients with PD or NC, respectively (Fig. 2) . Complications : Complications associated with the reservoir system included catheter occlusion in 11 patients (19.6%), hemorrhage in 2 patients (3.6%), infection in 2 patients (3.6%) and intraduodenal migration in 1 patient (1.9%). Furthermore, drug administration-associated complications included nausea and vomiting in 8 patients (14.4%), leukopenia in 6 patients (10.7%), epigastralgia in 2 patients (3.6%) and gastroduodenal ulcer in 1 patient (1.9%). Four patients required hospitalization due to complications. In 8 patients, treatment was discontinued due to complications. Furthermore, in 5 patients, an additional catheter was inserted to continue treatment ( drug concentration in tumor tissues than that in normal liver tissues, thus relieving systemic side effects, since metastatic liver cancer is mainly nourished through the hepatic artery6). Furthermore, this procedure is also significant for improving the QOL, since treatment can be continued at the Outpatient Clinic7). However, some studies have indicated that this procedure dose not contribute to prolonged survival, although many studies have reported tumor-reducing effects of hepatic arterial infusion chemotherapy8).
Considering the QOL, we administered hepatic arterial infusion chemotherapy via a reservoir, which facilitates treatment at the Outpatient Clinic, to patients in whom hepatectomy would be difficult and metastatic liver cancer was an important prognostic factor even in the presence of other organ or lymph node metastases. In 34 of the patients who received hepatic arterial infusion chemotherapy with a reservoir at our department, the primary foci were colorectal cancer lesions. Colorectal cancer showed the highest percentage, followed by gastric cancer in 8 patients, gallbladder cancer in 4 patients and breast cancer in 4 patients. This is because colorectal cancer and gastric cancer primarily metastasize to the liver via the portal vein in many patients, facilitating early detection and treatment prior to systemic metastasis. However, in many patients with gallbladder cancer, breast cancer , or pancreatic cancer, metastatic liver cancer is part of systemic metastases, and treatment of metastatic liver cancer alone cannot be indicated. We administered a massive dose of 5-FU intermittently to treat metastatic liver cancer from colorectal cancer, and combination therapy with 5-FU, EPI and MMC to treat metastatic liver cancer from gastric cancer, gallbladder cancer, pancreatic cancer, breast cancer and others.
The effects of hepatic arterial infusion chemotherapy with a reservoir on metastatic liver cancer at our department were compared to results in the systemic chemotherapy group and the untreated group during the same period. In the hepatic arterial infusion group, CR and PR were achieved in 3 and 12 of 42 patients, respectively. The response rate was 35.7%. In the systemic chemotherapy group, neither CR nor PR was achieved in any patient. The mean survival in the hepatic arterial infusion group was 421.1 days, and was slightly prolonged compared to values in the systemic chemotherapy group and the untreated group (218.1 days, 97.6 days). In the hepatic arterial infusion group, 1-year, 2-year and 3-year cumulative survival rates were 59%, 23% and 8%, respectively. These percentages were higher than those in 2 other groups. Furthermore, in patients with CR or PR in the hepatic arterial infusion group, the mean survival was prolonged and cumulative survival rates were increased compared to those in patients with PD or NC. Since the systemic chemotherapy group and the untreated group included patients in whom factors other than metastatic liver cancer were prognostic factors, it may be inappropriate to uniformly compare these 3 groups. However, in the hepatic arterial infusion group, survival was prolonged and survival rates were increased compared to those in 2 other groups, suggesting the usefulness of hepatic arterial infusion chemotherapy.
However even if liver metastasis is controlled by hepatic arterial infusion chemotherapy, liver metastasis or extrahepatic lesions may deteriorate after hepatic arterial infusion chemotherapy is discontinued, showing a poor prognosis. Therefore, hepatic arterial infusion should be administered for a prolonged period if possible, or extrahepatic lesions must be controlled.
Concerning complications, the incidence of catheter or port-associated complications was 28.7%. The incidence of drug-related side effects was 30.6%.
However, there were no serious complications. Complications can be prevented by skilled procedure and treatment9). Since hepatic arterial infusion chemotherapy via a reservoir can be managed by the Outpatient Clinic, this procedure is readily accepted by patients, and may be useful. In the future, agents for hepatic arterial infusion chemotherapy should be selected, and therapeutic strategies for extrahepatic lesions should be established.
CONCLUSIONS
To treat metastatic liver cancer, we administered hepatic arterial infusion chemotherapy via a reservoir. In the hepatic arterial infusion group, CR was achieved in 7.1% of patients, PR in 28.6% of patients, NC in 26.2% of patients and PD in 38.1% of patients.
The response rate was 35.7%. The mean survival was 421.1 days. One-year, 2-year and 3-year cumulative survival rates were 59%, 23% and 8%, respectively. In patients with CR or PR in the hepatic arterial infusion group, the mean survival was 600.1 days. One-year, 2-year and 3-year cumulative survival rates were 91%, 45% and 18%, respectively, showing favorable results. Furthermore, in patients with PD or NC, the mean survival was 334.9 days. One-year, 2-year and 3-year cumulative survival rates were 41%, 12% and 4%, respectively.
These results were better than those in the systemic chemotherapy group and the untreated group. Hepatic arterial infusion chemotherapy via a reservoir may prolong survival, while maintaining QOL, since treatment at the Outpatient Clinic is possible.
